Finding Evidence for Competition in Moose, Deer, and Cougar Using Space to Event Model by McMurry, Sierra
University of Montana
ScholarWorks at University of Montana
University of Montana Conference on
Undergraduate Research (UMCUR)
2019 University of Montana Conference on
Undergraduate Research
Apr 17th, 11:00 AM - 12:00 PM
Finding Evidence for Competition in Moose, Deer,
and Cougar Using Space to Event Model
Sierra McMurry
The University Of Montana, sierra.mcmurry@umontana.edu
Let us know how access to this document benefits you.
Follow this and additional works at: https://scholarworks.umt.edu/umcur
This Poster is brought to you for free and open access by ScholarWorks at University of Montana. It has been accepted for inclusion in University of
Montana Conference on Undergraduate Research (UMCUR) by an authorized administrator of ScholarWorks at University of Montana. For more
information, please contact scholarworks@mso.umt.edu.
McMurry, Sierra, "Finding Evidence for Competition in Moose, Deer, and Cougar Using Space to Event Model" (2019). University of
Montana Conference on Undergraduate Research (UMCUR). 19.
https://scholarworks.umt.edu/umcur/2019/amposters/19
Poster	Print	Size:	
This	poster	template	is	36”	
high	by	48”	wide.	It	can	be	
used	to	print	a	Tri-Fold	
poster	with	12”	wings.	
Placeholders:	
The	various	elements	
included	in	this	poster	are	
ones	we	often	see	in	
medical,	research,	and	
scientific	posters.	Feel	free	
to	edit,	move,		add,	and	
delete	items,	or	change	
the	layout	to	suit	your	
needs.	Always	check	with	
your	conference	organizer	
for	specific	requirements.	
Image	Quality:	
You	can	place	digital	
photos	or	logo	art	in	your	
poster	file	by	selecting	the	
Insert,	Picture	command,	
or	by	using	standard	copy	
&	paste.	For	best	results,	
all	graphic	elements	
should	be	at	least	150-200	
pixels	per	inch	in	their	
final	printed	size.	For	
instance,	a	1600	x	1200	
pixel	photo	will	usually	
look	fine	up	to	8“-10”	wide	
on	your	printed	poster.	
To	preview	the	print	
quality	of	images,	select	a	
magnification	of	100%	
when	previewing	your	
poster.	This	will	give	you	a	
good	idea	of	what	it	will	
look	like	in	print.	If	you	are	
laying	out	a	large	poster	
and	using	half-scale	
dimensions,	be	sure	to	
preview	your	graphics	at	
200%	to	see	them	at	their	
final	printed	size.	
Please	note	that	graphics	
from	websites	(such	as	the	
logo	on	your	hospital's	or	
university's	home	page)	
will	only	be	72dpi	and	not	
suitable	for	printing.	
	
[This	sidebar	area	does	not	print.]	
Change	Color	
Theme:	
This	template	is	designed	
to	use	the	built-in	color	
themes	in	the	newer	
versions	of	PowerPoint.	
To	change	the	color	
theme,	select	the	Design	
tab,	then	select	the	Colors	
drop-down	list.	
	
	
	
	
	
	
	
	
	
The	default	color	theme	
for	this	template	is	
“Office”,	so	you	can	
always	return	to	that	after	
trying	some	of	the	
alternatives.	
Printing	Your	
Poster:	
Once	your	poster	file	is	
ready,	visit	
www.genigraphics.com	to	
order	a	high-quality,	
affordable	poster	print.	
Every	order	receives	a	
free	design	review	and	we	
can	deliver	as	fast	as	next	
business	day	within	the	
US	and	Canada.		
Genigraphics®	has	been	
producing	output	from	
PowerPoint®	longer	than	
anyone	in	the	industry;	
dating	back	to	when	we	
helped	Microsoft®	design	
the	PowerPoint®	
software.		
	
US	and	Canada:		
1-800-790-4001	
Email:	
info@genigraphics.com	
	
[This	sidebar	area	does	not	print.]	
Folds	here	 Folds	here	
Folds	here	 Folds	here	
Finding	Evidence	for	Competition	in	
Moose,	Deer,	and	Cougar	Using	Space	to	
Event	Model	
Sierra	McMurry	
University	of	Montana	
Sierra	McMurry	
University	of	Montana,	Wildlife	Biology	
Department	
Email:	sierra.mcmurry@umontana.edu	
Contact	Information	
Predator	prey	interactions	are	essential	
relationships	to	understand	in	order	to	
best	manage	communities	for	natural	
and	healthy	population	abundances.	
	
	I	am		studying	predator	prey	
relationships	between	moose,	deer,	
and	cougars	in	North	East	Washington	
using	camera	trap	data.		
	
I	am	using	a	new	method	for	
determining	density	estimates	for	
predator	and	prey	species	called	the	
Space	to	Event	model	(Moeller	et	al	
2018).	It	eliminates	the	need	for	aerial	
surveys	and	collar	data	on	ungulate	and	
predator	populations.	I	am	using	this	
novel	method	to	quantify	the	density	of	
moose,	deer,	and	cougars	in	that	study	
area	to	determine	whether	there	is	
evidence	for	indirect	or	apparent	
competition	between	these	species.		
Abstract	
The	model	uses	time-lapse	imagery	and	a	calculated	area	of	the	camera	viewshed	
to	determine	the	population	densities	from	the	space	to	first	detection.		
	
	
Using	this	model	eliminates	the	need	for	aerial	surveys	and	collar	data	because	
you	can	determine	abundance	and	densities	without	uniquely	identifying	each	
individual.	
	
	
The	diagram	below	represents	three	cameras	with	two	different	occasions	of	
detections	(the	J	representing	each	occasion).	The	STE	is	the	sum	of	the	areas	of	
the	cameras,	thus	we	sum	the	areas	of	each	occasion	to	represent	the	space	to	
first	event.	The	first	occasion	saw	a	detection	in	camera	1,	for	the	second	occasion	
there	was	a	detection	in	camera	2	and	3.	We	use	the	first	camera	for	space	to	first	
event	so	the	space	would	be	area	1	plus	area	2.		(Moeller	et	al.	2018).	
The	Question:	
Is	there	evidence	for	species	competition	within	communities	of	moose,	deer,	and	cougars	in	
our	study	areas?	
	
The	Evidence:	
We	would	see	evidence	for	interference	competition	between	the	ungulate	species	if	there	
was	a	negative	correlation	between	their	densities	with	no	correlation	to	cougar	density.	We	
would	see	evidence	for	apparent	competition	between	all	three	species	if	the	prey	species	
densities	were	again	inversely	correlated	but	the	cougar	density	would	be	positively	
correlated	to	a	single	high	prey	density.		
	
The	Significance:	
The	significance	of	this	data	can	help	us	understand	complex	predator	prey	dynamics	
happening	within	communities	and	how	to	manage	them	to	maximize	natural	population	
abundance	and	growth.	Additionally,	there	is	significance	in	using	new	models	to	aid	in	
studying	these	species	and	their	relationships	more	effectively	and	efficiently.			
	
Introduction	
	
I	am	currently	preforming	the	data	
analysis	for	this	research.	So	far	it	can	
be	seen	that	there	is	a	greater	density	
of	deer	than	moose	in	both	study	sites.	
The	northern	study	site	has	higher	
populations	of	each	species	compared	
to	the	southern	site.		
	
	
Once	I	have	calculated	the	densities	for	
these	species,	I	will	use	a	linear	
regression	to	compare	the	densities	
and	determine	whether	there	is	
evidence	for	competition	either	
indirectly	or	through	apparent	
competition	with	a	shared	predator.	
	
	
Preliminary	Conclusions	Space	to	Event	Model	
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